TITLE INDEX, 1966* 


Earth Sciences 
Arctic Basin Research, by Louis O. Quam, October 
Arctic Ocean Research Reviewed, May+ 
Views of an Arctic Drifting Station, by Victor P. Hessler, May 


Material Sciences 
The Friction-Reducing Effects of High Polymers, by J. W. Hoyt, 
October 
ONR’s Role in Boron Chemistry, by L. W. Butz, February-March 


Physical Sciences 

The ONR Laser Program, by Irving Rowe, December 

The Omega Navigation System, by J. A. Pierce and A. Shostak, 
October 

Research Origins of Modern Time and Frequency Control, 
by A. Shostak, February-March 

The Role of ONR in the Development of a Military Infrared Re- 
search Program, by Frank B. Isakson and Russell S. Greenbaum, 

September 

The Shock Tube and Plasma Dynamics, by A. Kantrowitz, February- 

March 

A Successful Experiment, by Jerome B. Wiesner, July 

A View of Science and Technology Sprung from Cryogenics, by 
Lawson M. McKenzie, January 


Mathematical Sciences 
Linear Programming and Its Progeny, by George B. Dantzig, June 


Biological Sciences 
Physiology at a “Higher” Level, by F. Duane Blume, July 
Toxic Marine Animals, by Findlay E. Russell, April 
White Mountain Research Station: Institution of “Highest” Learning, 
Julyt 


Psychological Sciences 
Programmed Instruction Goes “Operational” by G. D. Mayo and 
G. L. Bryan, April 


*Articles are arranged under the ONR division or Navy laboratory having cognizance 
of the research described. 

Written by the editorial staff of Naval Research Reviews or adapted from anonymous 
sources. 
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Naval Applications 
Deep-Sea Search for a Lost H-Bomb, Junet 


Ocean Science and Technology 


AGOR-14 and -15: First of a New Generation of Research Ships, 
Novembert 

The Department of Oceanography at Oregon State University, by 
Wayne V. Burt, April 

The Department of Oceanography of Texas A&M University, by 
Willis E. Pequegnat, June 

The University of Rhode Island’s Graduate School of Oceanography, 
Septembert 

The Woods Hole Oceanographic Institution, by Daniel C.Goodman, 
Jr., May 


Laboratories of ONR 
Airglow and Its Photography from GEMINI IX, August+ 


Miscellaneous 


Basic Research and Long-Range National Goals, by Hon. Robert W. 
Morse, April 

The Deep Submergence Systems Project, September? 

A Defense Against Shark Attacks, November? 

The Laser Patent Controversy: The Story and Its Moral, by James 
W. Brennan, November 

The Navy Program in Weather Modification, Decembert 

The Navy’s Ocean Research Program — 1967, Augustt 

The Nuclear Nomad, February-Marcht 

Office of Naval Research Vicennial Year, by RADM John K. Leydon, 
USN, January 

Operation Cherry Blossom, Januaryt+ 

Prospects in Oceanography —Central Science of the Navy, by RADM 
John K. Leydon, USN, January 

Psychological Aspects of Antarctic Living, by LT Paul D. Nelson, 
MSC, USN, January 

The Seven Seas, by Hugh J. McLellan, June 

Space Research: Directions for the Future, February-Marcht 

The Summer Study, by J. R. Marvin and F. J. Weyl, August 

U.S. Naval Medical Research Abroad, Decembert 

Zetes North Pacific Expedition, November+ 
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January Wiesner, J. B., July 





An Acoustic Navigation System for Submersibles 


Through a chance observation, two Naval Research Laboratory scientists have devised 
a method that will permit a deep-submergence vehicle to determine its location in relation 
to a known deeply submerged acoustic source. The method, which was conceived by 


J. J. Gennari and F. W. Heemstra of NRL, may permit the development of a system that 


will enable submersibles to navigate in the deep ocean. A number of acoustic sources 
distributed on the ocean bottom could form the system. 

The key to the method is the time difference between the direct reception of a signal 
emitted by the source and the reception of the same signal reflected from the ocean 
surface. When both the depth of the transmitter and receiver are known for two sep- 
arate measurements at the same location, sufficient information is obtained for formulat- 
ing a mathematical equation, the solution of which gives the range from the transmitter 
to the receiver. 

Mr. Gennari and Mr. Heemstra happened on the key to the method last year while 
performing acoustic output measurements near Bermuda. Although the two scientists 
anticipated the reception of one signal pulse per minute from a deeply submerged 
projector, they found that they were getting two per minute. They determined that the 
second pulse occurred as a result of the reflection of the signal from the ocean surface 
rather than from the ocean bottom, which led them to the discovery of the usefulness 


of the phenomenon. 





